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Multi-fragmented fractures of the distal tibia can be a diffi-
cult injury to treat and when complicated by primary lym-
phoedema they become a therapeutic challenge for the
trauma surgeon. Lymphoedema is described as tissue fluid
accumulation that arises as a result of impaired lymph drai-
nage [12]. It is usually a chronic, unrelenting condition and
can interfere with the management of concomitant condi-
tions or injuries including wound and fracture healing [2].
Current management options for lymphoedema include pre-
venting infection, limb positioning, exercise, compression
garments and bandages, pneumatic pumps and lymphatic
massage.
Lymphoedema praecox is the most common sub-type of
primary lymphoedema [10] presenting between the ages of 2
and 35 years old. The condition is almost ten times more
common in women than in men and the oedema is usually
unilateral and limited to the distal lower limb [1,11].
It is well recognised that the soft tissue envelope plays an
important role in fracture healing and therefore fracture
management should include minimally invasive techniques to
limit interference of the soft tissue. External fixators are
employed in this regard and are often an excellent solution to
management of both open and closed fractures. The Ilizarov
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that allows early loading and mobilisation [7].
To our knowledge the use of the Ilizarov external fixator in
cases complicated by lymphoedema has not been described
in the English literature. We present a case of a patient with
primary lymphoedema praecox and a comminuted fracture of
her distal tibia to describe an approach to themanagement of
this complex dual pathology.
Case presentation
A 44-year old woman presented to A&E after falling off a
horse and sustained a closed, displaced, multi-fragmentary
fracture of her left distal tibia and fibula. She had no other
injuries and was heamodynamically stable (Fig. 1).
The patient’s significant past medical history included
lymphoedema praecox, solely affecting her left leg, which
presented when she was 16 years old.
On the day of admission she had skeletal traction applied.
Two days later an Ilizarov frame was applied. The framewas a
four-ring construct with rings placed in:1. The proximal tibia parallel to and five centimetres below
the knee joint.2. Approximately five centimetres proximal to the fracture.3. Distal to the fracture in the tibia.4. The foot frame consisted of two calcaneal wires and two
metatarsal wires (Fig. 2).Following surgery she received routine instruction in pin-
site hygiene and physiotherapy. She was discharged 3 days
Figure 1 AP and lateral radiographs of the fracture.
Figure 2 AP and lateral radiographs and the limb at 8 weeks postoperation.
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Table 1 Showing range of motion in both ankles 7 months
following the operation
Left ankle Right ankle (8)
Dorsiflexion Neutral 10
Plantarflexion 40 degrees 55
Eversion 20 degrees 40
Inversion 10 degrees 30
Figure 3 Plantar-flexion and weight bearing on the left ankle 7
months postoperation.
Management of a comminuted tibial fracture 375after the operation partial weight bearing. Follow up was 4
weeks. At 8weekspost-procedure shewas fullyweight bearing
and there were no signs of pin-site infection. There was no
progressionorexacerbationof her lymphoedema.Fourmonths
after application the frame was removed under a general
anaesthetic. At 7months following the operation she was fully
weight bearing on the affected limb and was able to walk a
quarter of a mile with a crutch. Her American Orthopaedic
Foot and Ankle Society (AOFAS) score was 75. The range of
motion in both her ankle was given in Table 1 (Fig. 3).
Discussion
Although open reduction and internal fixation is one of
the most commonly used forms of managing distal tibiaand ankle fractures and has been shown to have good results
in low energy and less severe fractures [5], many studies
have shown poor results and high rates of complications in
more complex fractures, particularly high-energy injuries
[3,6,9,13,14].
External fixation allows minimal interference of the sur-
rounding soft tissue and fracture stabilization while the
swelling subsides. The benefits of early mobilisation are well
recognised and include decreased risks of deep vein throm-
bosis and joint stiffness. Furthermore, external fixation is
associated with fewer complications in the management of
such fractures compared to internal fixation [14].
Complicated fractures of the lower limb in patients suf-
fering from primary or secondary lymphoedema present a
therapeutic conundrum as an external fixator would interfere
with the advocated management of lymphoedema. We pro-
pose that an Ilizarov external fixator is recommended in the
management of these patients because there was no evi-
dence of increased lymphoedema or pin-site infection.
References
[1] Allen EV, Ghormley RK. Lymphedema of the extremities: etiol-
ogy, classification and treatment; report of 300 cases. Ann Int
Med 1935;9:516.
[2] Arslan H, Uludag˘ A, Kapukaya A, Gezici A, Bekler HI, Ketani A.
Effect of lymphedema on the recovery of fractures. J Orthop Sci
2007;12:578—84.
[3] Bhattacharyya T, Crichlow R, Gobezie R, Kim E, Vrahas MS.
Complications associated with the posterolateral approach
for pilon fractures. J Orthop Trauma 2006;20:104—7.
[4] Bone L, Stegemann P, McNamara K., Seibel R. External fixation
of severely comminuted and open tibial pilon fractures. Clin
Orthopaed Relat Res 1993;292:101—7.
[5] Bourne RB. Pilon fractures of the distal tibia. Clin Orthopaed
1989;40:42—6.
[6] Kellam JF, Waddell JP. Fractures of the distal tibial metaphysis
with intra-articular extension of the distal tibial explosion
fracture. J Trauma 1979;19:593—601.
[7] Lerner A, Stein H. Hybrid thin wire external fixation: an
effective, minimally invasive, modular surgical tool for the
stabilization of periarticular fractures. Orthopedics 2004;27:
59—62.
[8] Leung F, Kwok HY, Pun TS, Chow SP. Limited open reduction and
Ilizarov external fixation in the treatment of distal tibial frac-
tures. Injury 2004;35:278—83.
[9] McFerran MA, Smith SW, Boulas HJ, Schwartz HS. Complications
encountered in the treatment of pilon fractures. J Orthopaed
Trauma 1992;6:195—200.
[10] Schirger A, Harrison Jr EG, Janes JM. Idiopathic lymphedema–—
Review of 131 cases. JAMA 1962;182:14—22.
[11] Stanley G, Rockson SG. Lymphedema. Am J Med 2001;110:
288—95.
[12] Szuba A, Rockson SG. Lymphedema: classification, diagnosis and
therapy. Vasc Med 1998;3:145—56.
[13] Teeny SM, Wiss DA. Open reduction and internal fixation of
tibial plafond fractures: variables contributing to poor results
and complications. Clin Orthopaed Relat Res 1993;292:108—17.
[14] Wyrsch B, McFerran MA, McAndrew M, Limbird TJ, Harper MC,
Johnson KD, et al. Operative treatment of fractures of the tibial
plafond. A randomized, prospective study. J Bone Joint Surg Am
1996;78:1646—57.
